Facial esthetics is dependent intimately on architectural relationship of facial skeleton so as to serve the base for structural balance. The proportional relationship of tooth material of the upper arch to the lower arch is the prerequisite to achieve functional occlusion and healthy maintenance of the system. The presence of inter-arch tooth size discrepancy leads to mal-relationship between the arches with decreased functional efficiency and disfigurement in esthetic harmony.
mandibular to maxillary tooth size. The reliability of Bolton ratio may be an over simplification when they are used flatly in any population irrespective of ethnic variation.
The objective of this study was to evaluate and compare the tooth size and arch size discrepancies between normal cases and Class I crowded cases of the Bengali population, to determine Bolton's overall ratio and anterior ratio in the normal sample of Bengali population, and to identify the possible variation in tooth-arch size ratio in subjects in Bengali population.
MAterIAlS And Method
Samples were screened among the patients attending Department of Orthodontics, Dr R Ahmed Dental College, Kolkata, India. A total of 60 samples were taken and divided into two groups: control group comprising of 20 samples (10 females and 10 males) and study group comprising of 40 samples (20 males and 20 females). The control group comprised of normal Class I occlusion without crowding and malocclusion, whereas study group comprised of Class I malocclusion with crowing of the anterior teeth.
The samples were selected on the basis of inclusion criteria of the healthy subjects of Bengali origin and habitat of Bengal of the age ranging from 12-18 years. All subjects were without any previous history of orthodontic treatment. All subjects had completed permanent dentition excluding third molars with the molar relation in Angle's class I. All subjects were without clinically visible dental caries, periodontal disease, proximal restorations, attrition, stripping of proximal areas and without any craniofacial and dental anomalies.
Dental stone study models were made using alginate impression material. Tooth size was measured directly on study model using Boley gauge with a digital vernier scale (Workzone) of 0.05 mm accuracy.
Tooth size or mesio-distal tooth width was obtained by measuring the maximum distance between mesial and distal contact points with the caliper tips placed perpendicular to the long axis of each tooth. The sharp tips of the calipers facilitated accuracy. A precision reading to the nearest 0.1 mm was used to measure the tooth size. A single investigator measured each arch twice to avoid inter-operator variability. If the second measurement differed by more than 0.2 mm from the first measurement, the tooth was measured again. The measurements included the mesio-distal widths of all maxillary and mandibular teeth from the right first permanent molar to left first permanent molar.
Bolton's anterior ratio i.e. ratio between the mesio-distal widths of 6 anterior mandibular teeth and mesio-distal widths of 6 anterior maxillary teeth and Bolton's overall ratio i.e. the ratio between mesio-distal widths of 12 mandibular teeth and mesio-distal widths of 12 maxillary teeth from right first permanent molar to left first permanent molar were calculated.
Descriptive statistics including mean, standard deviation, range, standard error of mean, co-efficient of correlation in respect of Bolton's anterior ratio and overall ratio were calculated using Microsoft Excel 2007 and Minitab version 15.0 programs. The coefficient of variation was calculated to determine the tooth size ratios. Student's t-test was used to analyze the statistical difference between the means.
reSult
The obtained mean values with standard deviation for normal Class I Bengali population sample for Bolton's anterior ratio were 78.15 ± 2.91 and 79.02±2.72 for female and male respectively. Similarly mean values with standards deviation for overall ratio were 91.72±2.04 and 92.85±2.31 for females and males respectively. The result showed no significant difference between male and female Bengali samples in anterior as well as overall ratios (Table 1) . So for the Bolton ratios of both gender groups were combined and new anterior and overall ratio were calculated as 78.59 and 92.29 respectively and these ratio were compared with original
The parameters of Bolton ratios in Bengali population sample shows that the upper and lower teeth were normally distributed in the control group having good occlusion relationship and they ranged from 73.80 to 83.22 with a mean value of 78.59 and a low standard deviation of 2.78. The overall ratio ranged from 88.20 to 95.60 with a normal distribution with a mean value of 92.29 with standard deviation of 2.20, also indicating low variability ( Table 2 ).
The comparison with the original Bolton data showed minimally higher range values for the anterior and overall ratio and the reports also do not show any clinical significance between anterior and overall Bolton ratio between Bengali and Caucasian population samples. Table 3 depicts the mean values of individual tooth size on the right sided arch of male and female control group (normal/noncrowded) and study group (Class I/crowded). 
dIScuSSIon
The study models were used to determine tooth size and inter-arch discrepancies in the present study. The study cast is the only noninvasive three dimensional records that provide information in orthodontic diagnosis and treatment planning. 
concluSIon
The study revealed that females possess smaller teeth than males. There was no statistically significant difference between Bolton ratios of Bengali population with Caucasian population.
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